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^ 7l#, ^ 7l#-aj- ^ 7)%r-a- #3* ^]X\^^ #j=l 

71^4 is}*?- 71^-ofl 7fl^fl^ <5^#Jl5. ^^q-. 7l^ ^<3**M| 

^ *fll ^ ^]2 JiLS-g-^ Ol^^ t^-g-ig: 7fl3flAlE-1 ^ ^.S-g-^ 7fl3flAl 

^l7l^ JiS-g-^ *8^tK #J=L ^jjL 7]^ cfl^H ^^>32, #7] 

$L2i^ tfl-§-*Rr ^- 7 ) ^7]^ 7i^# -fM*Kr 

£ 1 
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1020030020598 #^ ^*}: 2003/4/16 

^ ^3- ^{LIQUID CRYSTAL DISPLAY AND METHOD FOR 

MANUFACTURING THE SAME} 

-£ 4^ ^- £ i^ ^7i^-a; ^n-g-tt ^> i - 1 ' 

cfl«fl 7>^- ^JEolt}-. 
«fl 7>€- ^JEoli}. 
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#^ <Qt-}: 2003/4/16 



100 : 7]% 



110 : TflolH ^ 



140 : *fll iii -g-«g= ^ 



210 : 



315 : =3]<y 



370 : -H-71^- 



411 : ^-4 ^ 



412 : aVA}^ 



500 : cfle^^ 



6000 : 



PDACpersonal digital assistance)*Hi5^ , £ ^rM^r ^^°\)^ ^cfl-g- 
(mobile phoneH ^M^s. ^H^Ktouch screen)^ a>-§-£]ji ojt}. o]^ &\ 

*1 ^3.m sfl^C touch screen pane 1)^1 #e}7 r cn^&X]^?]^ a]~§-^ ^-^-o\] 
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<i9> e)l-(ripple) 1-%=^ Q°)^r ^ ^M*?! 7 >«fl^ uflSj- ZL ^o] 
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1020030020598 ^^ <^7>: 2003/4/16 

Ai^i^ is^f $14. 

-§-*Rr 4H*H #7l ^71^4 #3* -fr*l*Rr ^-til^. 

<28> £ 1-& ^-§-5]^ ^71^ M-Efvfi ^^£C1J1 ( £ 2 ^ £ 1^ Spf7l 

^H-g-*> I-I '^H tflSfl 7>^- ^£0]cf. 

<29> £ 1 ^ £ 2-1- ^S^, ^7l^:<a 7l^r(5000)^r 7}^r 

(100)$H ^r^m(Al) Hl-cr IH^I^ ^(Al alloy), #e)«.3]( Mo ) #el«^-^ 
^€ ^(MoW alloy), EL#(Cr), fH^CTa)-^ ^ 5L#*ll5. ^o}^ 

Bfl^d(130a)4 ^.^ -§-^(130bH ^£)<H &t}. 

<so> ^Al^ofl 01 o^^, -8-^=* s.^ yfl^i # 

^ ^-§-W. tH t^fl, tHS] *fll -g-^ ^(storage electrode)(140) ^ *fl2 

^2 ^(313)# *fll t±2 ^^-(140)4 A2 J±35: ^^-(313)^ 

<31> ZLSlJl ^-71 *fll #^(313)^ #71 J\\°]S- ^J4 ^^t}" #<^1 ^o 1 " 

^O.sL ^^1^ ^tijSl^ Wol^. 2]-o 1 (V corn )olJl i #71 *fl2 iL2i^ ^(140)^ #71 
C-flol^l sl-o] 0.5.^-Bl ^7}S\JL #7] = efl°] ^^-3}- ^Slcf. ^, ^.^ -§-^ 
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(140)4 A2 iL2 -g-^ ^(313)£- s&7) TflolH ^<3*Kl70)-i- a}o]c| ^ji # 7 1 Tflo] 

<32> £. lojjAi «>4 Z>o) ( 711 °1H yfl^d^r 7>S >M TflojE 21-^] 

(130a), 7flo}E sfo](i30a)^ l^l^i 7iel» ^Ji zj-zj- oi^ 7flo]H 

^i^-(HO)* if-tbcf. iLS -8-^*1 (130b)£ 7)1 o]H BKl(130a)*> o l°ll TflojH 
(130a) 4 ^^*>7ll <&SL^ , Tfl^B ^HH^I ^Itf* ^5.-^ cQ7>^> 

3*-4l ^(410)4 ^33<H ^-§- 2: ^^7l» o] ^cj-. 

<33> Tflole ^ol(130a) ^ is -§-^(130b)^r ^^#^.5. ^^1- ^£ 

°1 H>fM*M, H <^3Ltt Cr/Al(£fe Al ^)£] £ - AKSEfe Al ^)/Mo^ 

1- ^ 5d4. 

<34> TflolH 4*l(130a) ^ iLS -§-^(130b)^8r ^2}- fMi(SiN x ) 4^5. Tfloj 

— 170)-2.3. oi^ 

<35> ^1 ;HMB ^(170)3H ^r^l #(320)-i- sfi *N*H, 7)1 o]e 

€^■(110)^^1 0}^ = ^Bfl (Island type)^) ^^ti.#(330)# ^^4. 

<36> ^-71 ^^y^(330)ol ^£ >*7l TlM^ ^^^-(170)^^1 ^"71 ^ 

^-*>Jl 3flEi^^ ( # 7 ] ^ ojH e|-ol(i30b)^ « 0 V ^4 tfo]^ wj-^ ^7} EflojE^ Ej-o] 
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(230)^: *§^*Mi, #7l x%o]&\ (230) SLS-^B] ^ ^SLS. 
o] #7l El ja ^(330)4 ^^/c^oi ^^-(210, 315)# *g^tb4. 

<37> °l°fl, ^-71 71) o]h ^^-(110)^ <H-^ <3^4 #7l <a}E]tL^ (330)21 ^ ^ 

#71 4i^.^/=efl<?l ^^-(210, 315)^1 QjJf ^«ol ^.ul^ sH f #71 c-flolEi el-^l(230) 

^7l 71^(100)^1 Bfl^ 1- "fl, TflolH 21-^1(230)31- mL*}*} 

A] ^#€^. 

<38> #71 i^/=eflo] ^^-(210, 315)^ #7l 7)}o]^ *}^-(il0)4 ^.wl^s]^ ^^°) 
^^*H ^Sl£l ^(210) ^ -E.31<?1 ^^-(315)* ^#^1 4^ ^ H^H 
^liEl(330)» ^ °H, ^"71 ^^-(210)^ #7l c-flolEi 21-01(230)31- 

#7l ^^-(210) ^ #7l ^(210)^: #71 t-flolEl Sfo] (230)4 <3 

^^M, #7l dtii 3^(210) ^ #71 JE.efl<y ^^-(315)^- #71 ^zl-tb 

<39> #7l ^(210) ^ #7l = efl^l ^^-(315)^1 #^1^ «31^A>ol^^«.^i 

(BenzocycloButane ; BCB)4 °}3.m\) *§-°.3. ^-7} ^-(370)1: ^, # 

71 =ell«?l ^^-(315)21 QjJjL <3<*H is -g-^ ^i«^( 8 oo)^- ^^*Vc)-. 

<40> #71 ^.2: -g-^ SEn^( 800 )ol ^£ trgflol ^( 3 1 5 ) ^ # 7 1 ^ 7 ]n|( 370) ^ # 

^7l ^^"(410)^- ^#^4. °1 afl, A J-7l 51- ^(410)^r ^ ^^l ^ S. 9} 

^ 5)"^ ^^^7l ^*fl #7l cflolE e)-Ol(230H tifl^l^ c§<Xo) o^«.«.^. 
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1020030020598 #^ 2003/4/16 

<4i> <#7] ^(410)-^ #7] <5>^ 7} #(5000)4 tfl^H ^ 71^(200) 

^ ^7\ 71^(5000) A>o]dH -g-^^^ ^^§^(400)^1 ^7]-^, #7} f>}if 

71^(5000)^ Hfl^^A^-^-Ei ^5]^ ^"71 ^#(400 H ^fl^>7l ^sfl 

^uV^ 0.5. j=^*v °J-h- € ^>o] = (indium Tin Oxide ; IT0)» ^>-§-*V 

<42> #Jf 7]^r(200)^ 71^(5000)^1 , A & -n-*l*>7l £)*fl 

>H i£l*|°H* ^-g-^cfl, t^H^ ^- 7 l^-(370)^- 3£flEl^*H 

<43> ^ ^3)lol^(430a)^ $l*lfe #7l Ji2: -g-^ ^Hfl^( 800 )ol ^sq- cfl-§- 

S)^ ^olaL, £ 2<HH «>«4 £o] ^ ^3)1 o]Ai (430a) 2f ^-71 ^-dti ^(410) 

A >°1 °fl ^ -8-71 BV- c^Olt!- 7fl 7fl £1^1 

<44> ol<4 ^-p], ^ ^3ilolA^(430 a )# Ji2 -g-^= ^1-(800)°1 ^^)9\- tfl-§-£) 

- eg ^wle>7ll 7fl^"ir<Hl ^71 S^tf. atK ^^AS ol gj.^ 

^^•(410)^1 ^ ^5llolA-1(430a)7> ^h]^ <£ $M 

71^(5000) ©1 71^(200)^^5. ^el^ a a] §^o] tgo^]^ ^ hJ-^^- 

£ 3*lM^r £ 2 ofl £A]^ ^A^fif ^-SU^l tfl«j)A-l^. Jg-oj^v 
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1020030020598 #^ <Qz}: 2003/4/16 

< 46 > JE. 3* %^*}^ , SHM**! «v^- H^^li&l 71^(5000)^- *k<£ 71^(100)^^1 

^•f-^lwCAl) 'IH^Itt ^(Al alloy), ^-eliUffiOlo) ^ 
(MoW alloy), a#(Cr), <&!"§>(Ta)^ SE^ 5L#*fli <>l-f-<H*l TflojH £}-<?] 

(130a)54 ^£21 is -g-^(130b)ol 

<47> p^V^s., t}^ ^*HH SH^je, is -g-^-i- 

^ wfl^i « 0 V^o] ol^-^-cf. t}Al ^J-gfl, ^s.^ ^! ^ -g-^ ^^-(140)4 >H2 iS -§- 
^ ^(storage electrode)(313)£] ^^7l# is -g-^.°i #7] *]|l i 

S-g-^ ^(140)^ ^o]Ei £}<?10_^JfEi «-7lS)jl ^"71 ^^-4 ^^^Jl, 

#7l A]2 iS-§-*§= ^(313)£r <#7) TflolH ^Kl^ %-^} ^SlS. 

<48> ^ ( #JjL 71^(200)^ 7l^-(5000)^ «^^^ ^-g- ^]*>7l ^*fl 

Ai S*)1°H« 5cfl^.*>fecfl, £ ^^Mfe o. 7 l^(370)# SflE^^ °H * % ^ 

^ ^5)]^Ai(430b)« *fl-g-W. 
<49> ^-^ ^sH°H(430b)^ ^-71 is -g-^ ^-&(800)°1 ^^1^4 cfl-§- 

3- cgcaolji, tg-e* i3floiAi(430b)^ ^-71 is -g-^ €-^#(800)^ <^o]] 
^•71 s}-^ ^^(410)^] ^*fl ^I^tt ^^t SHrtJ-. ^71 sj-ii ^^-(410)^ # 

71 ^ ^lol^(430b)A>o)o]l^ o_7l^^ o]tC]^V 7fl7flS]7.1 ^Cf. 

<50> o)q). ^o}, zj-s] i5flol^(430b)l- iS -g-^ €-^*(800)o] ^€ ^^Sf cfl-g-S] 

€^"(410)^1 S5flolA](430b)7> ^-Hl^ $°}E-S. 7l\^"£o\) p}*]^ <^ ojol 
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71^(5000)^1 ^ 71^(200)^5. ^sl^ ^ &X\ &^o) *go]x]±. 3}^ H 0 Vxl^ 

<5l> E 4 ^ £ £ ^«. 7 m# ^-g-*V tiVA> Jfo^ tij^iAl^l* I-I 

<*fl « 7>€" ^£olcf. 

<52> £ 41- #2:^, ^7l^<y ^ H^*1^B] 71^(5000)^- ^ 71^(100)^^1 

S^i^S. °l-^o|*] TllolB all ^( 130a) 4 US -§-^(130b)^l ^^^1 

<53> P>^V7>^lS, £ ^AHH ^O^A-1, tii nKEL^r ^^S^ 

tifl^i w^^g- afl-g-^tK cfAl ^-tfl, ^3ES1 Tfll iLS -g-*g= ^(140)^ ^2 US -g-*g= # 
^•(storage electrode)(313)Sl ^7l# a^.-§-^o £ ^rf. zlsIji #7] *J|i US -§- 

^ ^(140)£- ^>7l t\)o]B\ ^QSLg.^ ^7l£]jl #7] ^eflo] ^jzj. o^S^, #7l 
all 2 ^^"(313)^ -S-71 Tflole e}o]a4 f^ojl -§-<^ wj-^o_ s oj^Sl<H 

^l^fe W.ol-3. 5l-<tl(V com )ol4. 

<54> ^sfl3°-^-, a. ^-tgoii ^Hf-^ ^^SA] ^(8000)fe 71 #(100), 

71^(200) ^ ^71 71^(100) ^ ^"71 ^ 71^(200)31-51 A}o]6\) 7 fl^^ ofl 

<55> ^-71 *}Jf 71^(100)^1^ TIMS #q-(110), ^^.S ^^-(210) ^ JELEflo} ^rx 

(315)JLS ^l^^l TFT(300)7> ^^cf. zielJi #7l iii ^(210) * #7l JELefl 
^^-(315)^1 ^-^l^ taSAM#S^<&(BenzocycloButane ; BCB)^ ofH^Tll ^x) 
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*§-°.3, -B-7l^(371)# ^, >^7l #^-(315)3 ^ <3<*H ^2 -g- 

^^(800)# m^^. 
<56> ^"71 ^-71^(371)^: <S^1 ^^7]- $X°] XYA}?;}^] floj Jq^-^o]^, 

-^-71^(371)^1^ «VA> ^^.(4 12 )2). -f-nf ^^-(411)^.5. ol-f-ol^ #^(411, 412) 

°1 ^al^cf. 

<57> ^ j aJ-j=l 7l^(200)5if 71^(5000)^1 tfr*M , <^s}- ^ 7^^. -fi-^l^l ^*fl 

A-l ^3flolA^ ^.§.^31, ^ofl^ 0.71^(371)^: sflE^^H i*H<>H» 
±r ^ ^5|lolA-l(430a)# 

<58> ^5)1 6\*\ ( 430a) ^ ^*1tt #7l 12 €-^#(800)^1 ^€ £)*13- tfl-§- 

Sl^ i5)lol^(43o a )^ #7l -g-^ e^*(800)5l ^ofl ^h]£M 

^•71 2^ ^^"(411, 412H1 3*11 *l*lsm ^-^cf. nj-sl-A-1 ^71 ^ ^^-(411, 

412)21- ^-71 ^ ^lolAi(430 a )A>oloil^ °- 7 i n}-- 0^^^ 7ti*flsH ^^cf. 

<59> olsf ^-ol t ?\-?a isllolA-l(430a)l- 12 -g-%= s^^(800)ol ^l^ rfl-g-s] 

3^(411, 412)^H1 ^ i.5HoM1(430a)7l- %°}B.S. 7l\^~to)} °§^4r *1*1*1 o} 

q^-sj- ^aHI ^ 7l^r(5000)ol #Jf 71^(200)^5. ^sl^ ^- JL*1 ^o]^\ 

<60> SC^j. £ 4 oflA-l £Al*V ^-ol tiU} JfLo^ ofl ^ ^ ofl <&o]x] Zj-ig ^]o] 
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<6i> £ 5^r ^AHH ^> 5^1*1 ^£ 

<62> JE 5# feSj-'S, ^7l^-o] yl-n}- E^l^l 7l^(5000)^r 7l#(100)$H 

BEb -£^^15- ^l^-^^l TflolH afl 130a) ^ ^-£^1 iL2: -g-*?Hd(130b)ol ^3 

<63> ^AloiloilA^ ) lis «o v ^°fl ^ yfl^ y <H^-8: ^-g-tt^-. 

i=W iHfl, *fll £^(140)4 ^2 12: -g-^ ^(storage 

electrode)(313)^ ^^7l# US -g-^S ^cf. ZL^ JL <#7] *fll iLS -g-*£ ^(140) 

^ ^(313)£- ^-71 TflolH eK14 ^.«y^ #^5. <£#£H ^u]5lb- y. 

°1# eK!(V com )<>lcK 

<64> S3flo]A-l(430b)^ ^7) iis -g-^ €-^*(800)°l tfl-g- 

3^ ^-ej S3fflolA-l(430b)^ <#7] S.2i -g-^= €-^#(800)£] <^ofl ^-wlsH 

^•71 5^ #^(411, 412)oll °]n *}x)S\±r fit ^cf. uJ-El-A-1 ^-71 2}-^ #^(411, 

412)^f <#7) ^ i3flolA-l (430b) A>ol ofl ^ o. 7 lnl-=ol ^ xt] ^ jfl^Sl^ ^Cf. 

<65> olsq- £o) t ^ S5)lolA-l(430b)# 12 -g-%= ^^^.( 8 oo)ol ig^Q cflo.^ 

^ <3«H ^Wl^Tll 51^ 7fl^#oll ^1 ^Cf. 0)^.0]^ ^ 

^(411, 412)^H1 ^ ^5)1^1^ (430b) 7> ^B]^ ^olo.^. 7ll^l-oll ol^l^l & 
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-§-4 ^Hl ^ 71^(5000)0) ^ 71^(200)^-2.5. ^ s*i #^ol <go^^ 

<66> 51 6-& -g- ^Sl £ IS) ^«7l^t *fl-g-3- aUf^ ^^S^l^l# I-I cfl 

<67> 5L 6* %S^>^ ( ^7l^;tl ^ H^l^Ei 7l^r(5000)^r ^ 7l#(100)$H 

^4* £E^r 51*1*115. ol^^i ^jolH tifl ^ (130a) 34 t5!£) iS -g-^(130b)°l ^3 

<68> <^a1 tis -g-^-fr « 0 >^ofl 01 ^ Hfl^ ^-g-tVcf. ZLClZL # 

71 ^11 1 t±s #^(140)£- #7l o)HH el-<?l o.^«-E^ ^-7151 Jl ^"71 ELz])9l ^^-4 

^t^aL, -8-71 ^12 li-g-f #^(313)£: ^7l 711 olB ^ 

W.0I3. el-ol(v com )olcl-. 

<69> TMflaJ.fi.S., ^6\) 14=. U>A>^ ofl^ aAl ^| (10000) ^ 71^(100), 

71^(200) ^ ^7} ^ 71^(100) ^ <#7) 7} #(200)^2] A>olofl 7 fl^^ 

<70> #71 Sj-Jf 7l^-(iO0)^Hm 711 °lH. #^-(110), ^^-(210) ^ 2=ell<y 

(315)-2.S cl^ol^l TFT(300)7> ^^^q-. ZLZ)JL <#7] ^(210) ^ ^7] 

91 ^^"(315)51 tfJf ofl ^ ^^^^^.^-^(BenzocycloButane ; BCB)4 ^afTil ^) 
^SLg. ^€ -H-7l°|(371)^- ^, #7] = 31 °1 ^^-(315)^1 <aj«- <3*Hi ^ -g- 

^ ^#(800)* ^Wt}. 
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<71> #7l -B-7]BK371)£- *9ii# ^S|7> S]<H ^V^Tr^l 5U<H Jl^-^o]^, 

■fr7lBj-(371)#oflfe- *1^-(416)*1 

<72> ^ t ^-a. 71^(200)^ ^ 7)^(5000)^ ifi 7 J* ^*fl 

^ ^H^l- ^^.^t-ll, ^dHir -6-71^(371)^- sflBl^^H i*IM>H» 
^ o]x\ (430a) 1- sfl-g-^th 

<73> zj-ig ^<»H(430a)Sl ^*]tt #71 iLS -g-^ €-^#(800)ol <§Aj>g ^l^ cfl-g- 

3fe ^olul, ^ <MI°H(430a)*r #7l is -g-^ 3.bm^( 8 oo)£1 oj^ofl 
#71 Sj-i ^^-(416)^1 2)n *}x]S\$= f2f #71 5fi ^^-(416)^1- # 

71 ^ ^3tfl o]a-1 (430a)^>oHlfe -fM *l-f- <>! oio)^. 711*11 3*1 ^fecf. 

<74> o]^ jg-oi, ^ i^lolA-l(430a)« iLS -8-^= #^#(800)ol ^#4g ^^1^ tfl-g-i) 

#-^-(416)#°fl sfi-^j ^5flolA-l(430a)7> ^-b^ 7fl^^l *1*1*1 

71^(5000)^1 #Jf 71^(200)^-2.3. -^elfe -f- &A} §^o] tg^^^ ^.g. «^]^. ^ 

<75> £ 4ofl^ JEA]^ W>S>1- ^-©1 tiU}^ ^^S-Al^lofl o^Ol^l ^H^o]! 

^-^H #-¥- 71^1 nflE^* ^Hl^cf. o]fe -gig ^^olA-l7> ^-°§£)^- ^ 

^1*H ^3X*1#*13 a A] ^ 7>^>1- W 0 V^s:>7l ^ ^l^. 

<76> £ 70. £ Cf^- ^AHHl cfH «^^ S Al#^» 3EAl^ ^£0lcf. 
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<77> £ 7i ^S^, ^7)^ 7l^r(5000)^r 7l^( 100)^^1 

^4? ol^^l TlMB yfl^(130a)3}- £_2i -§-^(130b)°l 

<78> <^7lA^ ^ u>=^ yj-^ofl ol^ ^o} s.^ tifl^ «J- .g. ^-g-^-Cf. t^A] 

^«fl, -g-*£ ^^-(140)4 ^2 SL2i -g-=g= ^^"(313)^ ^7]# IS -g- 

%=°-3. ^Cf. ZL^JL ^>7] *fll ^.2: -g-^ #^-(140)£r <#7] Hi o] t\ 2}o]0 S « E ^ «. 7 } 

^-7] =eflo] ^s^, ^]2 iL£-§-^ ^(313)-^ tIHh e}-^^ 

f^l y o v ^S <3#£M ^l^lfe vo]^ z±°Kv com )o)r±. 

<79> ^-71 ^ 71^(100)^1^ TflolH ^^"(110), ^(210) ^ =efl^] ^ 

(315)-5.S- ol^-^^l TFT(300)7> ^^^cf. zl^JI ^7} ±Sl^ ^(210) ^ >*7l JELBfl 
^ ^^-(315)^ ^^1^ «32:A>ol§ S «.^i( BenzocycloButane ; BCB)^ °}3.^7\] ^x] 

-8-71^(371)^ 3^*}- ^, ^-71 =eflo] ^(315)^ ^ °J <^H1 .g. 
^ ^#(800)# 

<80> -^-71^(371)^: ^^7> £H fl<H ^ yU^}^ t-fl &<H Jl#*H^, 

^(371)^1^ ^ ^^"(416) 0} ^-Hl^cf. 
<8i> #JjL 71^(200) 51}- ^ 7l #(5000)31 ^M, oj^tb € -fi-*l*>7l 

^ ^l°H(430a)» sfl-g-tb*}. 
<82> ^ ^Bfl°H(430a)£] $1*1^ >^7l ^.2 -g-^ 3.^^(8oo)ol fl*]^ ^ o. 

sl^ <8^°lul, ^*lH*1(430a)^ ^-71 ^.2 3.^^.( 8 oo)Sl o^l ^l^M 
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^7) s\-± €^"(416 HI 3Hr4. ^^H #7} #± ^^-(416)4 ^ 

71 ^ ^oH(430a)^H°1lfe -fM^-f-Sl oju]^ 7fl^s]^ ^fecf. 

<83> oj<2f ^-ol, ^-^ i5H°H(430a)# JiS -g-^ €-^*(800)°l cfl-§-s) 

^^■(416)^H1 ^ ;MI°H(430a)7> 7fl^-§rofl tfl^- <$*£<&o) 2)™°] 

^o\) ^ 71^(5000)^1 ^ 71^(200)^.5. ^e]^- Sa] ^0]^]^ % 

A lt!: S^olch 

<85> £ 8^- ^S^S, <^&X| ^-^1(600)^1 ^^H^ ^^3(3Q0)7> ^*H*}7} afl^-ofl 

2)^-°) ^ofl cfltV 7-l^ol ^oj-^lcf. trfe}^ ^tgofl/^ ^M^l (600)^1 
^ ^ 01^(430) ^-g-*Vcf. 

<86> ^, ^M^H cfltb 7fl^^^> 2}-^ ^sfl°M(430)» 

<8 7 > 5. 9a vfl*l £ 9f^ £ 2°1H iea1£ <*1 ^ X *1 #*1 » ^^.^ ^uj\ 7 ) ^ 

^ £^#olcf. 

<88> £ 9a» ^"2:^, ^7-1 tf-^ifr 7l^;(100)^oll ^^^(Al) ^fl-B- 

^ ^^J-ji, v}^3. ^<L3, afl€*H -£2 #^(140)* ^^^j. 

^. *fll €^"(140)* i^>^ -g-^ol Til °1H el-^oluj- cflolE-1 
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<89> £ 9b# #Ss}^ , ^"71 afli is -g-^ ^^-(140)ol 7l^6fl a^-(Cr), # 

^iiffl(Mo), ^##(Ta), °J^^(Sb)2f #^}:n 2jl2 4ia ^J^L sflia 

TflojH ^(llO)-l- HZ)JL TflolB Hfl*I* ^SRrCfl Tflol^ «fl 

#7} *]]1 ^2: #^(140)* g^r ^Jli 711 

(110)£r #7] 7fl °1B Hfl>a(110)e1H ^ oj-^l sMi^l ^ ^ofl 

oo> £ 9c» ^S^, ^-71 Tllole ^q-UiO)^! 7 ]# ^^ofl ^S). ^ 

£ ^3}- ^ *m ^-71 #^4, ^ o>-i-5i^ ^ 

^1 #^4, 1-^1" °1 ^7>^ HV^^l <g^O_i ^"71 211 1 "71 ^ 

7flo]H ^^^(170)^- ^W-. zz.e)jl ^113 n>S3 sfl^^H #H*H 

#(320)4 oflE^w #(330)# ^tt4. 
<9l> £ 9d* ^SSpS, #7] ^Eji #(330H ^£ 7l^ofl 5Lf-*Rr ^ 

* ^14 c}ia -^£.3. sfl^H ^(230), =efl<?l ?i^-(315), afll 

iS ^^"(140) ZielJI, wfl^-ir ^^W. SJ1S ^(230)£- #7l wV£*)l 

#(320)4 «*»E]i #(330)* a>°H j=.ji ^-71 TflolH ^^-(110)51 ^ ^4 ^*\SLS. 

9X^r. ^L$)9l ^(315)* ^£)i #(330)* ^ -^-g- 

°_i -&el ^^^cf. <5flB|y. #(330)£- #7l 4i.2.S ^(230), 4i£.S tifl^d zz.^Ji, h. 
31*1 ^^"(315)4- ^ ^#-§- °}^JL $X^. 2fli i^ ^^-(140)^ =eflo] 

£^-(315)ili-M f7l^ 2112 iS ^^-(313)4 #7} Tfl ol^ ^^^(170)* a>o] 
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#*>7> iS ^^7l <^^g; $tj-. 

<92> £. 9e# ^S:*]-^, #7] ;£_2_S ^ f-o] SgAjig 7]^. ^ofl HflSAfola^Jf^l 

(BenzocycloButane ; BCB)^]- ^ -8-7] £i*H -fM ^(370) H^*h}. 

Ziel.2. ^15 -o^A5. ^-7] 0.71^(370)* Jflli^H JS. 2: -g-^= ^#(800)* ^ 

15 ^-^#(800)^: *tf2 iS -g-^ ^(313) ^Jfl- 

<93> jr 9f« #SS}^, #7) ^-7}^o\) IT0( Indium Tin 0xide)» ^*}5L, *fl6 

a ^ili 5fl€^H Sl-i #^(410)# ^^tbnf. sj-i #^-(410)£- #7l is § 
^*(800)^r #71 ^12 iS -g-%= ^^"(313)4 <^^^cf. zl^SLS.^ , S}-S ^ 

(410 HI ^^ofl nfl, is -g-^H is 

<94> £ 2^1 *\ HAl^- w><2]- ^o] f S^lolA-1(430a)« #7] is €• 

<3»(800)°) cfl-g-s)^ ^ofl ^t>H7lJi, S5flolAi(430a)^ #7l 

5^ ^(410)A>oH^ -B-71^^ olttJtV -g-^JE 7fl^A] 71 7l ^Cf. 

<95> S^ 5. 3<H| ^ ti]-<4 ^©1, S5)lolA-l(430b)l- #7] iS 

(800)ol *§Aj^ fl^^j. cfl-§-sq^ ^ Aj.71 ^ sBfl^( 800 )o] og^l ^a] 

7} ^7) s}-S *}^(410H1 ^sfl *l*l£)*f #7fl *V^-. n*eH ^7l 5}-S ^i^- 

(410)^ Aj-71 ^ S5l]olA-1(430b)A>olo 1 l^ o. 7 ]^oj oju^ 7fl;*1|£|>q &^eK 

<96> ols^ ^.©1, z^j Sff)lolAK430a, 430b)# iS ^-?»#(800)o] fl^l^ 

^-g-^^- ^l^M) S]^ 7fl^#<^l <^^-i- ^ ^r^Cf. Stir, ^.o]^] 
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s\-±l #q-(410HMl ^ ^*l)°H(430a)7> ^-^1^ ^Hjel^. <qj=Lo] -%6\] o]sfl s>«- 7 1 
#(5000H #(200)^.5. ^e)^ ^ Sa] ^-^o] <£o^|^ ^ja ^ 
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1] 

^v 7 ] ajj^jkaj. cfl^H #7] J±S-g-^ €-^*°fl tfl-§-S^ fl*H "P" 

^-71 SpM* ^ ^71^4^ ^ojofl <%^%"$r i^>^ ^i^a^l^l. 

2] 

*fli%Ml Sl^H, #7l jis *Bj4He^ ^7] TflolH sl«fl *\g. 

£ *IU ^ *)12 M-g-^ ^^5. ^l^-^^l 3}^§- s-^lo^ ^ 

[$^* 3] 

^2*^1 #7} -SL2: 7fl3flAlEi^ # 7 ] m 12: ii#Al7l 

[^^* 4] 

71* ; 

#7l 7l* ^-ofl ^1 ^^Jl, 7flo]E ^i^-ol «-7l^ Tfl olH ^.o] ; 
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^^Jl, ^5fltl ^"71 2j Cil o] B\ S^ol; ^ 

71^ AS 3Bi*l^* Xf"*Rr on^^ Al ^ 

[^^^ 5] 

*il4*J-ofl ^-71 *fll #^8: TflojH ^^Sf ^6\] 

«o v ^S ^-f- 5^-01 o]ji f ,9.7] ^2 i^-g^ #7) x^]o]b] ej-ojo. 

3.^3 ^-7l£]ZL #7] £^J ^^-2}- <g^^ ^.g- ^ ofl^ SA l#^) 

[^T 1 ^- 6] 

7] 

*116*J-<H1 9l°l*\, ^7) 3^8: ^-71 Tfl^lH #ofl 

t!: ^t^-S. <3#^1 ^-f- #<y- 2}-°l°l Jl, -8-71 *fl2 iLS-g-^ #71 c^oIeI gj-o] o. 
3-7"|S)jI #71 =511*1 ^^"4 ^-fr ^^3- *Kr ^^^#^1. 
8] 

^14*oH] $a°H, -^"71 sMl^^r <y# H ^-A>ol^ gci=. ^-A>ol^ ol 
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9] 

$7lSlJl #7) =3l<y ^ ^05. ^ ofl^^l^l. 

[^*ch 10] 

[^T 1 * 11] 

12] 

aflllH 9X°]*\, iLJl^ BCB(BenzoCycloButene)5. <=1^<>|*]^ ^-g- s-^o. 

13] 

^SKr ^-Tjl, ^-7) afll tiS -g-sf ^-E* ^ 7flo]E ^^-6. ^ ^ olH ^<g^- 

^* ^*Rr ^711, ^-71 «V£*H#$H1 £.$L + /^$)9) ^^5}^ ^711, s$7] Tfl 

°1H ^-7] *fli is -g-^ cfl-g-^^ <3*H ^2 U -g-^ 
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^•71 *fl2 £L ^^-i- ti^-g-^ €-^#* ^*Hir 5Lf-*Rr 

7l** ^ul*Rr #7)1; 

-^•71 l±S-§-^ cfl-g-^Kr ^*H1 ^-71 S>-^ 713&-4 >^7l ^ 71** ^ 

[$T^ 14] 

^113%H) &<>H, ^7) *Hf7l^ 7-*}*}±r &?\)^, 

7]* #ofl ^1 »^0_3. ^S)J1, TflolH ^^-ol g- 7 }^ TflolH Sfo]^ ^ *Kr 

#31; 

^•71 Tfl ^"71 JiS^^ A>olo]lA-l ^-71 *fll w o V^4 ^JUS}^ ^12 

*£-%SL£. <£%s)JL, #^"4 =eflo] & 7 }& cfl o] Ej-o]^ ^SRr #711; 

#7l iLJl*}- ^Vofl ^"71 ^12 ULS-g-^ ^-i: ^ ^-7} = Eflo] ^ 
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15] 

*1U4%M1 91°]*}, ^7) *fll #^gr TflolH e}^3if -g-^tb ^ 
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